The present study attempts to examine the scheduled macroeconomic announcement effects on the India VIX using OLS regression model and the EGARCH model. The empirical results show that the information content of macroeconomic news on report day and day after does not have significant influences on India VIX, except MCIR. Besides, the findings reveal no significant response of India VIX during one day before the scheduled news announcements. This is due to the fact that India VIX market is more uncertain before the declaration of the results of MCIR convention of RBI, Export, Import, Fiscal Deficit, GDP, IIP and Inflation (CPI/WPI). The study shows that investors do not need to consider the scheduled macroeconomic announcement except MCIR meeting day and one day after in the valuation of options pricing or financial planning.
Introduction
The impact of information releases on stock prices has been well documented in the financial economic literature rather than the impact on option prices. One of the main challenges in options pricing is to understand the information contents that determine the volatility of asset prices. The renowned Black-Scholes-Merton option pricing model stated that call and put options pricing was reliant on the price of the underlying, strike price, risk free rate of interest, time to expiry and volatility. The market traders are conscious about these factors, except future volatility, at the time of shorting an option. The future volatility is unknown and subject to personal anxiety or fear of the option seller. This volatility is known as implied volatility and it replicates the sentiment of the option seller. If the option seller believes that the future volatility is high, higher premium is demanded for shorting an option, which makes option prices higher, and vice versa. Low value of Volatility Index (VIX) indicates stability in the market while high value indicated strain, fear and concern. The VIX measures the implied volatility in the market using the price levels of the index options. It is necessary in successful options trading to appraise the fair level of implied volatilities i.e. evaluate whether options are traded at too low or too high costs.
As the option prices replicate investors' sentiments and future cash flows, option implied volatility can include wider information set which incorporates scheduled macroeconomic news announcements, scheduled earnings announcements, etc. However, the market participants are conscious that some information will be provided to the market on a precise date but the content of the release is anonymous. Due to the ambiguity linked to the informational content of the announcement, investors anticipate a higher volatility on the releasing or reporting day. Accordingly, it should be observed that the implied volatility gradually rise during the announcement period, reach high on before the day news disseminates, and comeback to its normal level afterwards [1] . Academics, market participants and market analysts are of great interest in the behaviour of implied volatility as it provides a superior forecast of future volatility. This is due to the fact that when the new information disseminates in the market, under the market efficiency hypothesis, it will reflect in the underlying stock prices and thus VIX is the expectation of market participants for the future volatility. Besides, the information content of macroeconomic indicators holds great deal of interest since investors are aware of the important scheduled news and consider this news in their potential investment and portfolio risk management. A clearer conception about the announcements on the macroeconomic indicators that influence the slope is important for budding new option pricing models and devising appropriate hedging and investment strategies. Option traders and financial analysts closely monitor the behaviour of implied volatility index as they believe that it carries important information regarding the economic structure and the risk aversion of the participants in the market. In this study, the attempt has been made to investigate the behavior of India VIX during, before and after the scheduled macroeconomic news release.
Literature Review
The earlier studies such as Ederington and Lee [2] [3], Thorbecke [4] , Bomfim [5] and Kearney and Lombra [6] had shown that asset prices volatility and implied volatility increases significantly prior to the macroeconomic announcement and goes normal on the day of news release. Graham et al. [7] , Nikkinen and Sahlstrom [1] , Nikkinen et al. [8] and Chen and Clements [9] studied the impact of macroeconomic announcements on stock return and implied volatility index and found that these markets respond significantly to the scheduled news and also revealed that VIX increases prior to the scheduled announcement and remain more stable on the day of announcement. Gospodinov and Jamali [10] analysed the impact of Federal Open Market Committee (FOMC) statement releases on US VIX index and found that volatility index responds positively and significantly on federal fund rate surprises. Also, the study results showed that macroeconomic variables viz. industrial produce, employment rate, GDP growth rate and Inflation significantly affects implied volatility index. Marshall et al. [11] concluded that implied volatility is significantly affected by macroeconomic news release and also showed that scheduled announcements make the implied volatility falls on the announcement day but no considerable change observed on pre and post announcements. On the other hand, Aijo [12] explained that good (bad) news caused implied volatility to fall (rise).
It is clearly seen that the empirical evidences on the subject is found to be contradictory. To the best of knowledge, the Shaikh and Padhi [13] is the only study attempted to investigate the response of Implied Volatility Index towards the scheduled macroeconomic announcements in the Indian context. Using the Ordinary Least Squares (OLS) and Generalised Autoregressive Conditional Heteroscedasticity (GARCH) models, they found that IVIX rises significantly prior to the scheduled announcement and remains more stable on the new releases.
However, the GARCH models used in their study assumes the symmetric behaviour of market reactions towards positive and negative news and therefore, cannot capture the leverage effect. Meanwhile, in another study, Shaikh and Padhi [14] investigated the asymmetric contemporaneous relationship between India VIX and NIFTY Index and they proved that the changes in India VIX occur bigger for the negative return shocks than the positive returns shocks. In this situation, the application of GARCH-type models by Shaikh and Padhi [13] are mis-specified and lead to biased estimates of volatilities, as well as to inaccurate forecast intervals. To model the asymmetry in implied volatility index and allow the possibility to measure the different impact on the conditional variance of bad and good news, the Exponential Generalised Autoregressive Conditional Heteroscedasticity (EGARCH) model offered by Nelson [15] and Engle et al. [16] was used in the present study to investigate the behavior of India VIX during, before and after the scheduled macroeconomic news release. Besides, the EGARCH model, unlike the linear GARCH models, uses the natural logarithm of the conditional variance to relax the non-negativity constraint of the model's coefficients and to allow for the persistence of shocks to the conditional variance.
Methodology
In order to investigate the behaviour of India VIX on scheduled macroeconomic announcements, the present study employed OLS (Ordinary Least Squares) and Exponential Generalized Autoregressive Conditional Heteroscedasticity (EGARCH) models based on following specifications. The analysis was done with the help of EVIEWS 9 econometric software package. 
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where t ε is the error term, and ΔIVIX t represent changes in the India's VIX.
βs explains the impact of scheduled macroeconomic announcements on VIX and the macroeconomic variables associated with βs are the dummy variables, assumes one on the important announcements days otherwise it is zero. 0 α captures the behaviour of India VIX during the non-announcement periods. t, t − 1 and t + 1 represents time period, viz. reporting day, one day before and one day after the announcement of macroeconomic news, respectively. Based on the study of Ederington and Lee [5] , Nikkinen and Sahlstrom [13] and Chen and Clements [3] , we expect that during the non-announcements days, the VIX rises hence intercept (α 0 ) should be non-zero and positive, and also should be statistically significant. On the scheduled macroeconomic news release day, the VIX should go down, and goes its normal level, as it impounds the information dis- and INFLATION on the report day are found to be insignificant. The MCIR report day is found to be negative and statistically significant in the case of Model 7 and 8 and this confirms that the IVIX falls on the report day with regards to the announcements on MCIR news. It is also seen that there are no slope coefficients of scheduled announcements one day before are found to be statistically significant in the case of both OLS and EGARCH models. Moreover, the findings reveal that the slope of the MCIR announcements is found to be positive and statistically significant in the case of both models, implying that the IVIX rises after the scheduled announcements of MICR content. Under the EGARCH estimate, the GARCH effect is found to be statistically significant, suggesting that once a shock has occurred, volatility tends to persist for long periods. Besides, the leverage coefficient is positive and statistically significant indicating that positive shocks (good news) have a greater impact on conditional volatility of the India VIX than negative shocks (bad news) of equal magnitude. Moreover, 
Empirical Results

Conclusions
The present study attempts to examine the scheduled monetary and macroeconomic announcement effects on the India VIX using OLS regression model and the EGARCH model. This study is based on the behavior of India's VIX during the series of scheduled macroeconomic news releases such as EXPORT, FISCAL DEFICIT, GDP, IIP, IMPORT, INFLATION (CPI/WPI) and MCIR for the period 2 nd March 2009 to 31 st August 2016. It is anticipated that the IVIX should decrease on the day of scheduled announcements of macroeconomic information and the day after information release. However, the empirical results show that the information content of macroeconomic news on report day and day after does not have significant influences on India VIX, except MCIR. Besides, the findings reveal no significant response of India VIX during one day before the scheduled news announcements. This is due to the fact that India VIX market is more uncertain before the declaration of the results of MCIR convention of RBI, Export, Import, Fiscal Deficit, GDP, IIP and Inflation (CPI/WPI). Based on the previous studies, it is postulated that before the announcement of macroeconomic news, the implied volatility index increases significantly and on the day of macroeconomic announcements, uncertainty about the news gets resolved and VIX goes its customary level. Moreover, the efficient market hypothesis explained that if the market is efficient, it responds to the important macroeconomic information releases. Accordingly, the investors should take into account these news releases in their portfolio selection. However, the major findings of the study suggests that investors need not to consider the scheduled macroeconomic announcement except MCIR meeting day and one day after in the valuation of options pricing or financial planning due to the inefficiency of the Indian options market. These results are contradictory with the findings of Shaikh and Padhi [13] in the Indian context. The study can be extended in terms of response of India VIX for the economic news of Europe, US and other emerging economies. The present study is based on index level investigation, thus there is scope for concerning the behaviour of India implied volatility to the firm-specific announcements. Further studies may examine the response of predictive power of volatility index and examine the co-movements of IVIX with other global volatility indices.
